Descriptions of three recently discovered species of the prominent Neotropical tree genus Swartzia are presented, together with revised identification keys and a discussion of the morphological characters that distinguish the new species from close relatives. The three new species are each known from several localities. S. canescens has a relatively broad distribution in lowland areas in French Guiana, eastern Suriname, and in the Brazilian states of Amapá and Pará, north of the Amazon River. It belongs to series Racemosae and is a close relative of S. discocarpa . S. manausensis is known from central Amazonas, Brazil. It is a member of series Tounateae and occurs sympatrically with the closely related species S. tessmannii . Another new species, S. ramiflora , is endemic to northern portions of Amazonas state in Venezuela and is part of a taxonomically difficult species complex centred around S. panacoco . Unlike most of the other entities in the complex, S. ramiflora is quite distinct morphologically.
INTRODUCTION
The genus Swartzia Schreb. comprises c. 180 species of trees and arborescent shrubs. It occurs throughout the lowland Neotropics, principally in rainforest regions. The most comprehensive monographic study of the genus was published by Cowan (1968) , who recognized 123 species, which he grouped into two sections, two subsections, and eight series. Many of the species treated by Cowan were known to him from single collections. The past several decades have witnessed a dramatic growth in herbarium collections from Neotropical rainforest regions, particularly at the Missouri and New York Botanical Gardens, and more recently in regional herbaria located in Latin American countries. These developments have permitted a better understanding of morphological variation within and among species of Swartzia , making possible the recognition of subtle differences that separate closely related species (e.g. Mansano & Tozzi, 2001; Sousa & Grether, 2002; Cuello, 2004; Mansano & de Souza, 2004; Torke, 2004; Torke, in press ).
Despite this progress, more collections are needed and much taxonomic work remains. Approximately one-third of the named species of Swartzia are represented in herbaria by collections from fewer than five localities. Over 30 species are still known only from type collections, many of which inhabit nearly inaccessible parts of northern South America. In addition, there are numerous unresolved species delimitation problems, concentrated in species complexes that display extensive, often essentially continuous, morphological variation across broad geographical scales. Some of the most difficult groups are: (1) Diagnosis: Swartzia discocarpa Ducke in foliis 1-3 jugatis, laminis supra costa salienti, inflorescentiis paniculato-racemosis bracteolis praeditis, gynoecio glabro stipite quam ovario longiore, et ovario quam stylo longiore similis est, sed in laminis abaxialibus incanis, alabastris 4.8-5.2 mm longis, calycibus extus dense strigulosis, petalo albo, et fructibus ellipsoideis non compressis differt.
E VERGREEN TREE to c . 30 m in height; trunk angular, buttressed at base, the buttresses steep, to c . 200 cm high and equally wide, c . 5 cm thick, branched; outer bark smooth or somewhat scaly, grey; inner bark cream-coloured, with sticky red exudate at the cambium; pubescence mostly of appressed, golden-tan hairs, 0.1-0.2 mm long; leaf-bearing branchlets 1-4 mm wide, terete, pubescent on new growth, irregularly lenticellate. L EAVES alternate, imparipinnately compound, with one to three pairs of opposite leaflets; stipules filiform, 1-2 mm long, abaxially pubescent, adaxially glabrous, caducous; petiole terete (0.7-) 1.5-3.5 ( − 4) cm × 1-2 mm, with paired adaxial ridges, basally pulvinate; rachis terete (2-) 3-7 ( − 9) cm × 1-2 mm, with paired adaxial ridges; leaflets petiolulate and inconspicuously stipellate, the petiolules terete, 2-5 × 0.8-1.5 mm, adaxially caniculate, pulvinate, the stipels narrowly triangular, c . 5 mm long, caducous, the blades oblanceolate to elliptic (4.5-) 5-12 ( − 16.5) × (1.7-) 2-6 ( − 7.5) cm, basally cuneate, apically acuminate, the acumen 0.6-1.5 cm long, rounded, often shortly mucronate, the abaxial surface nitid, densely covered with minute whitish appressed hairs to 0.1 mm long, the adaxial surface lustrous green, sparsely pubescent to glabrescent, midvein and higher order veins prominent on both surfaces, secondary veins c . ten pairs, anastomosing before reaching the margin, higher order venation intricately reticulate. I NFLORESCENCES axillary, borne among leaves or below leaves on branchlets, racemose or paniculate with one to three orders of irregular branching, typically five-to 30-flowered, primary axes terete, 3-20 cm × 0.5-2 mm, densely pubescent, the lateral axes terete, 1-10 × 0.5-1 mm, densely pubescent; bracts narrowly triangular, 0.7-2 × c . 0.5 mm, glabrous adaxially, densely pubescent abaxially; pedicels 4-7 ( − 9) × 0.4-0.8 mm, laterally compressed, distally thickened, densely pubescent; bracteoles triangular to linear, 0.3-1.2 mm long, attached in the distal third of pedicel, glabrous adaxially, densely pubescent abaxially; flower buds globose, 4.8-5.2 × 4-4.8 mm, umbonate apically. CALYX glabrous adaxially, densely pubescent abaxially, splitting irregularly into two to five segments, the segments 4-5.2 × 2-4 mm, strongly reflexed. COROLLA glabrous, monopetalous, the petal white, clawed, the claw c. 2.5 mm long, the blade obovate, 8.5-9 × 8-8.5 mm, margin entire. STAMENS glabrous, of two sizes; smaller stamens numerous, borne around floral axis, the filaments terete, 4-6 mm long, white, the anthers elliptic, 0.8-1.1 mm long, light brown; larger stamens five to seven, opposite petal, the filaments terete, 6-8 mm long, the anthers elliptic, 1.2-1.5 mm long. GYNOECIUM glabrous; stipe terete, 5-6 mm long; ovary 4-5 × 1-1.3 mm, laterally com-pressed, with c. 12 campylotropous ovules; style c. 1 mm long, more or less terminal, curving adaxially; stigma obtuse. FRUIT broadly ellipsoid, 2-3.2 × 1.2-1.7 cm, glabrous, one-to two-seeded, the persistent style c. 2 mm long, the stipe terete, 6-8 mm long; seeds irregularly oblong, c. 1.9 × 1.2 cm, arillate, the aril fleshy, c. 1.3 cm long, white, enclosing basal twothirds of seed. 1.iv.1977 (fr) , G. Cremers 4582 (CAY). SURINAME: Distr. Sipaliwini: vicinity of Ulemari River, 99 km upstream from its confluence with the Litani River, c. 100 m from Ulemari River, 02°58′18′N, 54°33′14′W, 200 m elev., 13.iv.1998 (fr), R.
Evans & H. Peckham 2864 (MO).
Variation and systematic affinities: Swartzia canescens displays notable morphological variation among individuals and populations. The leaves tend to be relatively large in sterile collections, perhaps taken from immature individuals or from low, shaded branches of mature trees, and there also tends to be less development of the white or grey indument on the abaxial leaflet surface, to which the specific epithet refers. Fertile collections from Brazil (e.g. Pires & Silva, 1988 , 1993 have relatively smaller, less conspicuous bracts and bracteoles and shorter styles than those from French Guiana (e.g. Mori 8877; Oldeman & Sastre 167). In addition, the flower buds of the Brazilian collections are less noticeably umbonate.
Swartzia canescens was referred to as 'Swartzia sp. B' by Barneby & Heald (2002) , but was mistakenly associated with series Benthamianae R. S. Cowan based on an examination of incomplete material. By virtue of its one-to three-jugate leaves, inflorescences often borne on branchlets below the leaves, bracteolate flowers, glabrous gynoecium with the stipe longer than the ovary and the ovary longer than the style, and one or two white arillate seeds per fruit, S. canescens belongs to series Recurvae R. S. Cowan. These same morphological characters plus molecular data (B. M. Torke, unpubl.) support the monophyly of a clade largely corresponding to series Recurvae plus series Racemosae R. S. Cowan (the latter differing from series Recurvae in having unifoliolate leaves). An identification key to this assemblage, here informally referred to as the 'recurvoids', is provided below. This key and two others presented should be used in conjunction with the keys to the sections, subsections, and series of Swartzia contained in Cowan (1968) . Several species omitted from the key below (S. langsdorffii Raddi, S. panamensis Benth., S. gigantea R. S. Cowan, and S. reticulata Ducke) were included by Cowan (1968) in his key to series Recurvae, but these lack one or more of the diagnostic characters listed above and often have much larger fruits (i.e. 4.5 × 8 cm or larger) than any of the recurvoid species.
Among its close relatives, S. canescens is most similar to S. discocarpa. Vegetatively, the two species are nearly indistinguishable, although S. discocarpa typically has a sparser indument on the abaxial leaflet surface. Both species can be distinguished from close relatives by the combination of the leaves mostly oneto three-jugate, the stipules mostly less than 2 mm long, the rachis unwinged, the leaflet midrib raised above, the inflorescence axes and pedicels appressed tan pubescent, the pedicels mostly 4-7 mm long, the flower buds 4-5.2 mm wide, the ovary 3-5 mm long, and the ovary stipe 4-6 mm long. S. canescens differs from S. discocarpa in its somewhat larger flowers and flower buds, adaxially pubescent (vs. glabrous) calyx, white (vs. yellow) petal, more elongate ovary, and ellipsoid fruits, which are not strongly compressed as in S. discocarpa. Diagnosis: Swartzia tessmannii Harms in rhachidibus stipellatis, inflorescentiis racemosis dense strigulosis, bracteolis nullis, petalo nullo, calycibus extra dense strigulosis, intra glabris, staminibus maioribus duobus glabris, ovariis late ellipsoideis, et fructibus monospermis late ellipsoideis usque globosis similis est, sed in foliis 2-3 jugatis, axibus inflorescentiarum 1.2-1.8 mm diam., ovario dense castaneo-sericeo cum trichomatis appressis usque semierectis praeditis, stylo infra partem distalem tertium ovarii inserto, et pericarpio 1.5-3.5 mm crasso differt. EVERGREEN TREE to c. 20 m height; trunk to 18 cm in diameter; pubescence of dense tan to dark brown appressed to erect trichomes, mostly 0.15-0.3 mm long; leaf-bearing branchlets terete, 1.2-2.5 (−3) mm wide, tomentose on new growth. LEAVES alternate, imparipinnately compound, with two to three pairs of opposite leaflets; stipules awl-shaped, 1.5-3 mm long, abaxially tomentose, adaxially glabrous, caducous; petiole terete (1.5-) 2-3.5 (−4.3) cm × 1-2.5 mm, basally pulvinate, tomentose; rachis terete (6-) 8-13 (−15) cm × 0.8-2 mm, usually with paired ridges adaxially, densely tomentose; leaflets petiolulate and stipellate, the petiolules terete (1-) 1.5-2.5 (−3.2) × 1-2 mm, adaxially caniculate, pulvinate, densely tomentose, the stipels awl-shaped to filiform (1.8-) 2-4 (−6) mm long, persistent, the blades ovate-lanceolate to elliptic (4-) 5.5-14 (−18.5) × (2-) 2.5-7 (−9) cm, basally cuneate to rounded, apically acute to acuminate, the acumen apically rounded, the adaxial surface lustrous green, mostly glabrous, often tomentose on midvein, the abaxial surface densely strigose to glabrescent, venation prominent on both surfaces, with the midvein slightly raised within a furrow adaxially, secondary veins c. ten pairs, extending nearly to margin or anastomosing before reaching margin, intersecondary veins conspicuous and parallel to secondary veins, higher order venation intricately reticulate. INFLORES-CENCES axillary, borne among leaves or below leaves on branchlets, racemose, typically producing 15-75+ flowers, the axes terete, 5-30 cm × 1.3-2 mm, densely tomentose; bracts narrowly triangular, c. 1 × 0.3 mm, glabrous adaxially, densely tomentose abaxially; pedicels terete, 2-3 × c. 0.7 mm, ebracteolate, densely tomentose; flower buds ovoid, 3-4.2 × 2.3-3.6 mm. CALYX glabrous adaxially, densely appressed pubescent abaxially, splitting irregularly into three to five segments, the segments 4.5-5.5 × 1.5-4 mm, strongly reflexed. COROLLA absent. STAMENS glabrous, of two sizes; smaller stamens numerous, borne around floral axis, the filaments terete, 2.5-5 × c. 0.05 mm, the anthers elliptic, 0.3-0.5 mm long; larger stamens two, abaxial, the filaments terete, 2-3 × c. 0.7 mm, the anthers elliptic, 1.2-1.5 mm long. GYNOECIUM densely brownish-sericeous, with the trichomes appressed to semierect; stipe terete, 0.6-0.8 mm long, nearly as wide; ovary ellipsoid, 1.8-2.2 × 1.5-1.7 mm, with c. 12 campylotropous ovules; style 0.2-0.3 mm long, inserted approximately one-third to one-half of ovary length below ovary apex, at right angle to long axis of ovary; stigma truncate. FRUIT broadly ellipsoid to globose, 1.7-2.8 × 1.5-2.2 cm, one-seeded, moderately appressed pubescent, the fruit wall 1.5-3.5 mm thick, the stipe terete, 2-3.5 mm long, nearly as wide; seed ellipsoid, 1.5-2.2 × 1.2-1.8 cm, black, arillate, the aril fleshy, c. 1.7 mm long, white, enclosing basal one-third to one-half of seed.
KEY FOR THE IDENTIFICATION OF S. CANESCENS AND RELATED SPECIES
Distribution, habitats, and phenology: Swartzia manausensis occurs in 'terra firme' and riverine tropical wet forests below 150 m elevation north of Manaus, in the Brazilian state of Amazonas (Fig. 2) 
Variation and systematic affinities:
The collections of S. manausensis vary most obviously in the number and shape of the leaflets and in the amount of pubescence on the abaxial leaflet surface. This variation appears to be intraspecific, and there is little correlation among the variable characters. Two collections from the basin of the Rio Trombetas in Pará (G. T. Prance et al. 22235 and 22253) with fruits distinctly ridged along the sutures but with otherwise similar morphology may belong to a separate, as yet undescribed, species.
Cowan (1968) resurrected series Tounateae Benth. for the apetalous species of Swartzia. Although molecular data (B. M. Torke, unpubl.) suggest that apetaly has arisen at least twice in the genus, most of the South American species of series Tounateae appear to form a monophyletic group. These species, here referred to informally as the 'tounateoids', are keyed below. In addition to apetaly, the tounateoid species, including S. manausensis, share relatively small flowers, usually two larger stamens, the ovary ellipsoid to broadly obovate in outline and longer than both the stipe and the style, mostly single-seeded, ovoid to globose fruits (or if bi-seeded, the fruit not at all constricted between seeds), and a white aril. Within the tounateoids, molecular data (B. M. Torke, unpubl.) and morphology place S. manausensis close to S. tessmannii Harms. The latter is found in welldrained lowland Amazonian rainforest from the Loreto Region of Peru to Central Amazonas, Brazil, where it occurs sympatrically with S. manausensis. The two species differ most conspicuously in the inflorescence axes 1.3-2 mm wide in S. manausensis (vs. 0.6-1.2 mm wide in S. tessmannii), the pedicels c. 0.5 mm wide (vs. c. 0.2 mm wide), the pubescence on the gynoecium brownish-sericeous, often with suberect trichomes (vs. silvery or whitish-sericeous, with more closely appressed trichomes), the style inserted below the distal third of the ovary (vs. above), and the fruit wall 1.5-3.5 mm wide (vs. c. 1 mm wide or less).
KEY FOR THE IDENTIFICATION OF S. MANAUSENSIS AND RELATED SPECIES: THE 'TOUNATEOIDS'
SWARTZIA RAMIFLORA B. M. TORKE, SP. NOV. (FIG. 4 Diagnosis: Swartzia panacoco (Aubl.) R. S. Cowan in ramulis costatis, cicatricibus stipularum semicircularibus, inflorescentiis racemosis, bracteolis nullis, petalo luteo, stipito ovarii styloque elongatis, et stigmatibus capitatis similis est, sed in foliis 4-8 jugatis, rhachidibus stipellatis, stipellis triangularibus 1-2 mm longis, laminis oblanceolatis vel anguste oblongis 8-13 × 1.8-3.7 cm subtus dense tomentosis, stipulis ellipticis 1-2 × 0.5-1 cm, inflorescentiis 1-10-floribus, axibus pedicellis et calycibus extus dense tomentosis, alabastris 12-13 × 8.5-10 mm, stipito glabro 6-8 mm longo, ovario 10-16 mm longo indumento dense sericeo praedito, stylo 7-8 mm longo, fructibus longe ellipticis 20-25 × 2.5-3.2 cm indumento dense tomentoso praeditis, et seminibus 1-3 differt.
EVERGREEN TREE to c. 15 m height; pubescence of dense light tan to dark brown, appressed or erect hairs, mostly 0.5-2 mm long; leaf-bearing branchlets terete, 3-9 mm wide, costate, with prominent nodes and semicircular stipule scars, densely tomentose on new growth. LEAVES alternate, stipulate, imparipinnately compound, with four to eight pairs of opposite leaflets; stipules ovate to lanceolate, 1-2 × 0.5-1 cm, basally rounded to truncate, apically acute, costate, abaxially densely tomentose, adaxially glabrous, persistent; petiole terete (2-) 2.5-3.5 (−4) cm × 2-3.5 mm, adaxially caniculate, basally pulvinate; rachis terete (5.5-) 10-20 (−24) cm × 2-3.2 mm, adaxially caniculate; leaflets petiolulate and stipellate, the petiolules terete, 1-2.5 (−3) × 1-2 mm, pulvinate, the stipels triangular, mostly 1.5-2 mm long, apically acuminate, persistent, the blades oblanceolate to narrowly oblong (3.5-) 8-13 (−15.5) × (1.5-) 1.8-3.7 (−4.5) cm, basally rounded to subcordate, apically acuminate, the abaxial surface densely tomentose in new leaves, glabrescent in older leaves, usually retaining some pubescence on midvein, the adaxial surface densely sericeous in new leaves with the midvein tomentose, glabrescent in older leaves except on midvein, venation adaxially immersed, abaxially raised, the midvein raised on both surfaces, secondary veins c. 15 pairs, extending nearly to margin or anastomosing before reaching margin, higher order venation inconspicuous. INFLORESCENCES axillary, borne mostly below leaves on branchlets, usually racemose, occasionally once-paniculate, one-to ten-flowered, the axes terete, 3-10 cm × 1-2 (−3) mm, densely tomentose; bracts broadly ovate, 3-5.5 × 2.5-5 mm, glabrous adaxially, densely tomentose abaxially; pedicels terete, 2-4 cm × 1-3 mm, somewhat distally thickened, ebracteolate, densely tomentose; flower buds ovoid, 12-13 × 8.5-10 mm, somewhat umbonate apically. CALYX glabrous adaxially, densely tomentose abaxially, splitting irregularly into three to five segments, the segments 12-15 × 4-8 mm. COROLLA monopetalous, the petal yellow, densely whitish-sericeous on veins abaxially, glabrous adaxially, shortly clawed, the claw c. 1 mm long, the blade broadly ovate, c. 3.2 × 3 cm, basally cordate, margin entire. STAMENS of two sizes; smaller stamens numerous, borne around floral axis, the filaments terete, 10-15 (−17) mm long, the anthers elliptic, 1-1.5 mm long, light brown, sometimes sparsely pubescent on connective; larger stamens 10-15, opposite petal, the filaments terete, 15-19 mm long, sometimes sparsely pubescent basally, the anthers elliptic, 3-3.5 mm long. GYNOECIUM densely brownish-tomentose below style; stipe terete, 6-8 mm long, often glabrescent; ovary more or less cylindrical, 10-16 × 3-4 mm, somewhat curving adaxially, with approximately eight campylotropous ovules; style 7-8 mm long, mostly glabrous, terminal, curving adaxially; stigma capitate. FRUIT elongate-elliptic in outline, 20-25 × 2.5-3.2 cm, one-to several-seeded, laterally compressed, somewhat constricted between seeds, densely tomentose, the persistent style 8-12 mm long, the stipe 1-2 cm × 2-3 mm; seed not seen. Variation and systematic affinities: Several undescribed species of Swartzia were included by Cuello & Cowan (1999) in their treatment of the genus for the Flora of the Venezuelan Guayana. However, none of these appears to correspond to the material of S. ramiflora cited above. The collections of S. ramiflora vary in the size, shape, and number of leaflets and in the amount of pubescence on vegetative organs. A single collection from the slopes of Mount Duida in central Amazonas, Venezuela (G. H. H. Tate 899, US sheet no. 1497630) differs from the collections of S. ramiflora in having more flowers per inflorescence, somewhat smaller flowers, and a more uniformly pubescent ovary stipe. These differences and an apparent geographical and habitat disjunction indicate that the Mount Duida collection belongs to another, as yet undescribed, species. Unfortunately, the material examined is without leaves, and additional collections are needed for a more definitive assessment.
Distribution
Within Cowan's (1968) subsection Terminales, S. ramiflora belongs to a morphologically well-defined group composed of S. panacoco (Aubl.) R. S. Cowan and its allies. Here referred to informally as the 'panacocoids', this group (S. panacoco, S. oscaropintiana, S. sprucei, and S. ramiflora) is characterized by having relatively large stipules that leave conspicuous semicircular stipule scars, costate twigs, ebracteolate pedicels, relatively large flowers, a yellow petal, a capitate stigma, and an elongate gynoecium, with a linear style that is more than half the length of the ovary. S. ramiflora is unique among the panacocoid species in having relatively elongate, apically acute stipules (vs. broadly ovate to circular, apically rounded stipules in other species). It is perhaps most closely related to S. oscaropintiana, known only from Amazonas Department of Colombia (see Pipoly & Rudas, 1994) . The two species differ from other panacocoids in the combination of a densely pubescent ovary and a prominently stipellate leaf rachis. In addition to stipular shape and geographical separation, notable differences between S. ramiflora and S. oscaropintiana include pedicel length (20-40 mm vs. 2-5 mm, respectively) and lower surface leaflet pubescence, which is much more conspicuously developed in the latter species.
KEY TO THE RELATIVES OF S. RAMIFLORA: THE 'PANACOCOIDS'
